Patients who have schizophrenia are more prone to suicidal behavior than the general population. This study aimed to find connections between suicidality and selfstigma, hope, and personality traits in patients with schizophrenia. Methods: Forty-eight stabilized outpatients with schizophrenia attended this cross-sectional study. Patients were diagnosed by the Mini International Neuropsychiatric Interview (MINI) using the ICD-10 research diagnostic criteria. The assessments included Positive and Negative Syndrome Scale, objective and subjective Clinical Global Impression, Liebowitz Social Anxiety Scale, Beck Depression Inventory-second edition, Internalized Stigma of Mental Illness, the Temperament and Character Inventory, and Adult Dispositional Hope Scale. Results: The individual rate of suicidality (suicidal index from MINI) strongly positively correlated with self-stigma, level of depression, social anxiety, and harm-avoidance, and negatively correlated with hope, self-directedness, and stigma resistance. Conclusion: Individuals with additional symptoms of depression, social anxiety, trait-like anxiety, and self-stigma should be carefully monitored for suicidal ideation. On the opposite side, patients with sufficient hope, self-esteem, and goal-directed attitudes are less likely to have suicidal thoughts and may potentially be role models in group rehabilitation programs, motivating more distressed colleagues and showing them ways to cope.
Introduction
Despite considerable progress in the treatment of schizophrenia, patients with the disorder have a high suicidal risk. 1 Individuals with schizophrenia commit suicide nearly 13 times more often than the general population, 2 with the lifetime estimation from 4 to 10%. [3] [4] [5] Suicidal attempts are fatal in 20%-40%. 6, 7 Repeatedly reported risk factors of suicide are male gender, greater insight into the illness, poor adherence to treatment, substance abuse or dependence, episodes of depression, and previous suicide attempts. 1, 8, 9 Protective factors, such as cognitive decline at an early stage and having daily activities, have been reported. 8 Hallucinations have been somewhat surprisingly stated to be a protective factor in one metaanalysis; 1 however, other studies found the opposite results. [9] [10] [11] A Finnish suicide study of patients with schizophrenia indicates that a third of the patients who commit suicide are 45 years and older.
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Vrbova et al for several decades. 13 However, exciting work was published by Nordentoft et al, 14 which showed that the suicide rate among Danish schizophrenic patients declines parallel to the general population.
Some studies showed that hopelessness and insight into the severity of psychopathology is one of the most important predictors of completed suicide in patients with psychotic disorders. [15] [16] [17] The results of two later studies that focused on this problem showed that a more significant insight into the disorder significantly predicts the risk of suicide, but only if the insight leads to hopelessness. 18, 19 The level of self-stigma also correlated to suicide rates in patients with bipolar disorder and schizophrenia. 19, 20 Some symptoms of psychopathology are also associated with suicidal risk. Anxiety contributes to suicide in postpsychotic depression. 21, 22 Panic attacks, psychomotor agitation and restlessness, fear of psychotic breakdown of personality, akathisia, aggression, impulsivity, and poor compliance all correlate with higher suicidal risk too. [22] [23] [24] About one-third of suicide victims also meet the criteria for personality disorders. 25 A number of studies have shown that the acute phase of the disease and the presence of positive psychotic symptoms, 8, 26, 27 as well as thought disorders, 28, 29 and imperative auditory hallucinations are linked to higher suicidality. 30 A systematic review of risk factors for suicide in schizophrenic patients identified 29 relevant studies and revealed seven robust risk factors: previous depressive disorder, previous suicide attempts, drug abuse, agitation or motor agitation, fear of mental decline, adherence to treatment, and recent loss. 1 Reduced suicide risk was associated with hallucinations. The authors claimed that imperative hallucinations are not an independent risk factor, but they increase the risk in those who are already susceptible to suicide. 1 Overall, suicide is less associated with the underlying symptoms of psychosis and more with affective and psychomotor symptoms (restlessness), and schizophrenia-based decline in mental function.
Melle and Barrett 31 found that the risk of suicide is higher among patients with schizophrenia in the early phases of the disorder and increases with the time duration of untreated psychosis. Findings of other studies have been in agreement, as the risk of suicide is twice as high at the start of treatment in comparison with later stages of the disorder. 32, 33 The multiple studies have recognized a positive correlation between suicide ideation and negative symptoms (assessed by the negative symptoms subscale of the Positive and Negative Syndrome Scale; PANSS). [34] [35] [36] [37] However, there have been mixed results about the role of negative symptoms and risk of suicide. 38, 39 The role of personality traits on suicidality was assessed in some studies. In another study, self-transcendence was shown to be a predictor of lifetime suicide attempts in 120 outpatients. 41 In one more study, harm-avoidance and persistence were positively associated with suicidal behavior, while higher self-directedness and cooperativeness were negatively associated with suicidal behavior. 40 According to the results of our previous studies, some demographic factors such as the earlier onset of illness and the number of hospitalizations may worsen the overall course of the disorder and its concequences. 42, 43 But there are a lack of studies that would point to a link between suicidality and the earlier onset of illness or the number of hospitalizations.
aims of the study and hypotheses
The present study aims to test the relationship among suicidal ideation, self-stigma, hope, positive and negative schizophrenia symptoms, and social anxiety in stabilized patients with schizophrenia. There is lack of information about risk factors of suicidality in stabilized outpatients and factors correlated with it.
The hypotheses of the study were: 1) Suicidality correlates positively with (a) positive symptoms; (b) negative symptoms; (c) self-stigma; (d) social anxiety symptoms; (e) depressive symptoms; (f) harm-avoidance and persistence; and negatively correlates with (g) hope; and (h) self-directedness and cooperativeness. 2) Patients with comorbid depression or comorbid social phobia have a higher suicide risk than patients without such comorbidities.
3) The early onset of the disorder, the duration of the treated disorder, number of hospitalizations, and disability pension are connected with suicidality.
Methods Patients
Forty-eight outpatients in stable condition (without a need for a change of the treatment) entered into the study. All patients who were invited to participate accepted the invitation to the study. 3) The severity of the illness was determined thorough interview with a doctor, who evaluated the severity on the objective version of Clinical Global Impression -Severity (objCGI-S) scale. 47 Exclusion criteria were: 1) Presence of a severe physical illness 2) Intellectual disability or organic mental disorder.
Nine patients did not meet inclusion criteria, because after careful assessment they met diagnostic criteria for schizoaffective disorder or delusional disorder. They were excluded because they did not meet diagnostic criteria for schizophrenia.
assessment instruments
The following assessment tools were used:
• MINI. 44 MINI is a structured interview covering diagnostic criteria for common psychiatric disorders according to the DSM-5 and ICD-10. 45 The suicidal index of MINI was the primary outcome measure of suicidality.
• PANSS. 37 The scale measures the positive, negative, and general symptoms of schizophrenia. The scale comprises 30 items allocated into three subgroups: 7 positive (PANSS P), 7 negative (PANSS N), and 16 general psychopathological items. The total score is the sum of all points, called PANSS total (PANSS T). The score of 58 corresponds with mild illness, 75 points correspond with moderate illness, 95 points correspond with marked illness, and 116 points correspond with severe illness. 48 • CGI. The GCI evaluates the overall severity of the disorder. 47 It consists of one scale with seven points. Score 1 indicates absence of illness, while score 7 indicates extreme illness. The source of the assessment in objCGI-S is a comprehensive assessment of the patient by a physician.
• BDI-II (Beck Depression Inventory-II). 49 BDI measures the severity of depressive symptoms. It includes 21 items of which the patient selects one of the four defined opportunities that best matches how they have felt in the last 2 weeks. The inventory was adapted to Czech population and standardized by Ociskova et al. 50, 51 • ISMI (The Internalized the Stigma of Mental Illness Scale). This scale measures the level of self-stigma. The scale contains 29 items with a four-point scale, which evaluates five areas of self-stigma. 52 These include feelings of alienation from society, the rate of stereotype endorsement about persons with psychiatric disorder, perceived discrimination (how the patient feels about the behavior of others toward him because of psychiatric diagnosis), social withdrawal, and the degree of stigma resistance. [52] [53] [54] ISMI was standardized in the Czech Republic. 55 • ADHS (Adult Dispositional Hope Scale). This scale measures the level of hope. It consists of 12 items: four assess the capability to set the adaptive pathway to the aim, four focus on effort, and four are distractors. 56 The patient chooses their level of agreement with the statement on an eight-point scale. Ociskova et al 57 standardized the measurement in Czech.
• LSAS (The Liebowitz Social Anxiety Scale). The questionnaire measures the level of social anxiety and avoidance behavior. The scale consists of 24 items related to different social situations. 58 The present study used its self-report version.
• TCI-R (Temperament and Character Inventory -Revised).
This consists of 240 items. 59 The questionnaire assesses four temperamental and three character personality traits. Features of temperament include novelty seeking (NS), harm-avoidance (HA), reward dependence (RD), and persistence (PS). Characteristic features include self-directedness (SD), cooperativeness (CO), and selftranscendence (ST). 60 Czech percentile standards were created by Preiss and Klose. 61 • The demographic questionnaire contained the necessary information: gender, age, marital status, education, employment, disability, the age at the disorder onset, the duration of the treated disorder, the number of hospitalizations, length of the last hospitalization, number of visited psychiatrists, medications, and data on stopping the medication in the past.
statistics and ethics
The statistical programs Prism (GraphPad PRISM version 5.0; GraphPad Software Inc., La Jolla, CA, USA; http://www. graphpad.com/prism/prism.htm) and SPSS 24.0 (IBM Corporation, Armonk, NY, USA) were used for the statistical estimation of the results. Demographic data and the average scores in the distinct questionnaires and scales were evaluated using descriptive statistics (means, medians, standard deviations, 62 All participants provided written informed consent.
Medication management
All 48 patients had been prescribed antipsychotics in the range of advised therapeutic doses (mean 5.53 ± 4.02 mg daily dose of the antipsychotics index; converted to the dosage of risperidone). In addition to the antipsychotic medication, 21 patients (47.3%) were also treated with antidepressants, 7 patients (14.6%) by benzodiazepine anxiolytics, and 7 patients (14.6%) by mood stabilizers. Medications were administered according to the recommended Czech guidelines for the treatment of schizophrenia.
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Results
Description of the sample
The data were collected in the period from August 2016 to October 2017. Forty-eight patients completed questionnaires. The demographic, clinical, and psychological data are described in Table 1 .
Demographic data and suicidality
The suicidal index from MINI statistically significantly positively correlated with the number of the previous hospitalizations and the duration of the treated disorder and negatively with the age of the onset of the disorder (Table 2) . After Bonferroni correction for multiple comparisons, only duration of the treated disorder passed the statistical significance ( Table 2 ). The mean suicidal index did not statistically differ between sexes, level of education, employment status, marital status, and heredity, but there was a statistically significant difference between people without and with a pension (Table 3 ).
The severity of the disorder, depression, and suicidality
The suicidal index positively correlated with objective CGI and the level of the depression measured by BDI-II ( Table 2 ).
The severity of social anxiety and suicidality
The suicidal index positively correlated with the level of the severity of social anxiety, measured by the total score LSAS ( Table 2 ). Positive and negative symptoms, and suicidality PANSS total, positive, and general subscores, but not negative symptoms correlated with the suicidal index ( Table 2) .
hope and suicidality
Hope measured by ADHS-total negatively correlated with the suicidal index ( Table 2) .
self-stigma and suicidality Self-stigma measured by ISMI-total positively significantly correlated with the suicidal index ( Table 2) .
Personality traits and suicidality
There was a statistically significant positive correlation between the suicidal index and harm-avoidance and a negative correlation between suicidal index and self-directedness (Table 2) . Novelty seeking, reward dependence, persistence, cooperativeness and self-transcendence were not significantly connected with the suicidal index ( Table 2 ).
Medication and suicidality
Antipsychotic index (daily dose of antipsychotic) did not correlate with the suicidal index, but antidepressant index (antidepressants were administrated in 21 patients) statistically, significantly, positively correlated with the suicidal index; nevertheless, after Bonferroni correction for multiple comparisons it did not pass statistical significance (Table 2 ).
comorbidity and suicidality
Patients with comorbid depression had statistically significantly higher suicidal index than patients without comorbid depression (Table 3 ). There was no statistically significant difference in suicidal index between patients with and without any anxiety disorder, but there was a significant difference in the suicidal index between patients without and with social phobia (Table 3) .
regression analysis
Because various factors significantly correlated with the suicidal index, a multiple regression analysis was completed to detect the most central factors associated with suicidality in patients with schizophrenia.
We made two backward regression analyses to avoid confounding between diagnosis of depression and BDI-II which measure severity of depressive symptoms, and between diagnosis of social phobia and LSAS, which measure severity of social anxiety symptoms. The dependent variable was the suicidal index according to MINI.
In the first regression analysis, the independent variables which showed significant correlations with suicidality after Bonferroni correction were: duration of the treated disorder, objCGI-S, BDI-II, LSAS-total, PANSS T, PANSS P, PANSS G, ADHS-total, ISMI-total, and harm-avoidance.
During the six steps of the backward stepwise regression pension, PANSS T, PANSS P, PANSS G, and BDI-II passed with statistical significance (Table 4) .
In the second regression analysis, the independent variables were: duration of the treated disorder, objCGI-S, comorbid depressive disorder, comorbid social anxiety disorder, PANSS T, PANSS P, PANSS G, ADHS-total, 
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Discussion
This study aimed to explore connections between selected clinical and psychological factors in stabilized patients with schizophrenia. The results have shown that increased suicide is related to the duration of the treated disorder, nevertheless this factor did not pass regression analysis. The only demographic factor that entered and also passed regression analysis is pension. The results of larger Finnish study showed opposite results. 64 The difference between the our study and the Finnish study may be due to the different populations studied; our patients had several hospitalizations in the past, while Kiviniemi et al's study 64 included patients with first episode of schizophrenia.
The suicidality is also correlated with the level of depression and social anxiety at the time of assessment. Only the severity of depressive symptoms measured by BDI-II pass the regression analysis. The most influential clinical factors are positive and general symptoms of schizophrenia measured by PANSS. Both these clinical factors and also PANSS T passed regression analysis. But PANSS N, measuring the severity of negative symptoms, did not correlate with suicidality. The results of our study are in agreement with the outcomes of other studies which showed that severity of positive symptoms is associated with high risk of suicide. 1, 8, 26, 27, 65 Alternatively, our results did not confirm results of studies which found a positive correlation between suicidality and the [34] [35] [36] [37] Instead, our results were in agreement with investigations which did not find a significant relationship between negative symptoms and risk for suicide. 38, 39 For a better understanding, however, it would be necessary to use more differentiated assessment tools, capturing specific attitudes to suicide and positive symptoms, as well as the content of those positive symptoms (eg, voices ordering the patient to attempt suicide).
Also the degree of hope, measured by ADHS scale, which is considered to be a more or less stable personality factor, significantly negatively correlated with the degree of suicidality. The hypothesis that hope is negatively related to suicidality, based on shared clinical experience, was confirmed in our study, even though the degree of hope was not such a substantial factor to pass through the regression analysis in our sample. The connection between hopelessness and suicidality is described elsewhere. 65 In an interpretive phenomenological analysis of suicide in young men with the first episode of psychosis, suicide was perceived as an escape from terrifying, disturbing experiences and was associated with anger and impulsivity, without hope to future. However, keeping a hopeful state of mind was associated with sharing of one's burden, finding a sense of belonging, and reduced suicidality. 66 The study shows that self-stigma could be an essential factor influencing suicidality levels of patients with schizophrenia. The self-stigma positively correlated with suicidality. It seems that patients with higher level of self-stigma have a higher level of suicidality. The level of self-stigma was related to the suicidal rates in another study with patients who have schizophrenia and bipolar disorder. 17, 67 The total ISMI score was used as independent variables in regression analysis and was removed from the regression. It means that factors like psychopathology and pension are more strongly related to suicidality.
Only the temperament trait from TCI harm-avoidance correlated with suicide. Suicidality increases with higher harm-avoidance. This trait also passed regression analysis. Scores of harm-avoidance were higher in suicidal patients with schizophrenia in comparison with non-suicidal patients in one previous study. 43 However, harm-avoidance has been associated with suicidal behavior in many other studies in non-schizophrenic populations. [68] [69] [70] This suggests that this temperament trait relates to suicidality, no matter the population on which this relation has been studied.
Comorbidity with depressive disorder and social phobia have been shown to have a significant effect on suicidality in schizophrenic patients, although they did not pass through regression analysis, where stronger factors removed them. Depressive disorder was reported as a risk factor for suicide in several studies of patients with schizophrenia. 1, 8, 9 Our results also confirmed the results of the current meta-analysis by Cassidy et al, 65 which showed that depressive symptoms are a natural factor associated with suicide. The comorbidity with panic attacks was linked to the higher suicide rates in schizophrenia, but there was no information about the higher rate of suicidal ideation in patients with comorbid social phobia. 71 Our previous study results were indirectly in agreement with the present data: social phobia was associated with higher severity of symptoms, 72 and according to a review by Cassidy et al, 65 a higher overall severity of symptoms is related to suicide. Social phobia is also associated with more frequent isolation of patients which increases their hopelessness. 66 When returning to the hypotheses set forth at the beginning of the study, our results confirm that positive schizophrenia symptoms and general schizophrenia symptoms, level of depressive symptoms, harm-avoidance, and pension correlated with suicidality. But the connection between suicidality and negative symptoms, persistence, self-directedness, and cooperativeness was not found. Also no link was found between demographic factors and suicidality.
It is important to look for level of suicidality in patients with schizophrenia with higher depressive symptoms, especially in patients on a pension. The level of depression, social anxiety, and harm-avoidance could be influenced by psychotherapy and social skills training. 73, 74 Clinicians may develop a collaborative clinical focus on increasing frequency of social interactions, lessening avoidance from people, improve reciprocity in social relationships, make contributions to others, and reduce dependency or destructive behaviors in relationships. Additionally, the results of this study also indicate that assessing the functioning in social roles, as well as reducing stigma, may be beneficial when assessing suicide risk in individuals with schizophrenia.
limitations of the study
The study has several limitations. The cross-sectional study does not allow us to explore the causality of the studies phenomena -a prospective study is needed. Another limitation is the high number of possible predictors after correlation analysis in a sample size of just 48 patients. The results of the regression analysis in such number of patients are imperfect. In addition, the stabilized outpatient population adds to less variability in suicidality in the cohort. The low scored variable of suicidality also prevented the use of other analyses that could have been 
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Vrbova et al more sound. Our sample was predominantly single (never married) which may limit generalizability to individuals who are married, divorced, or widowed. The stabilized outpatient sample also limits generalizability to the more symptomatic population. The participants used different psychopharmacs. Use of questionnaires based on self-evaluation presents another limitation. We cannot rule out the likelihood of social desirability bias in answering. The use of such methods is also conditioned by the capability of the introspection of the patients and readiness to be open in their reports. Potential cognitive deficits could also lower the validity of the patients' reports.
Conclusion
Patients with schizophrenia experience a high prevalence of the suicide attempts and death. The study result suggests a possible way to recognize suicidality in schizophrenia. The first significant factor is harm-avoidance which is a mostly inherited temperament trait characterized by excessive worrying; tendency to pessimism; shyness in social contact, fears; and getting easily fatigued. If this is connected with a predisposition to psychotic illness, it can result in early onset of schizophrenia. The earlier the psychotic breakdown means worsened functioning in society and more stigmatization. That can result in suicide ideations. The results suggest the importance in detecting people with the harm-avoidance personality trait to help them change the behavior connected with it by counseling and psychotherapy. In patients with early onset of schizophrenia illness, we need to prevent stigmatization by changing the knowledge of illness in professional caregivers and the public. Our data suggest the importance of the subsequent study and longitudinal assessment of the symptoms, personality traits, demographic factors, and their influence on the subjectively perceived suicidality.
The implications of the findings in practice should be an important message for the clinicians that the severity of the disorder, social anxiety, depression and suicidality are also interrelated in stabilized outpatients with schizophrenia.
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